
Wed Feb 22 03:59:59 2017

0 500 1000 1500 2000 2500 3000 3500 4000
0

50

100

150

200

250

300

350

3
10×ZDC Time East h76_zdc_time_east

Entries  1000000
Mean    624.3
RMS       489

ZDC Time East

0 500 1000 1500 2000 2500 3000 3500 4000
0

50

100

150

200

250

300

350

3
10×ZDC Time West h77_zdc_time_west

Entries  1000000
Mean    690.2
RMS       542

ZDC Time West

2000− 1500− 1000− 500− 0 500 1000 1500 2000
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

ZDC Time (West - East) h78_zdc_timediff_east_west

Entries  1000000
Mean    65.97
RMS     925.8

ZDC Time (West - East)

z, cm

100− 80− 60− 40− 20− 0 20 40 60 80 100

1000

2000

3000

4000

5000

6000

7000

8000
Vertex Position from ZDC (cm) h146_zdc_Vertex_cm

Entries  1000000
Mean    21.78
RMS     43.72

Vertex Position from ZDC (cm)

ADC
0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZDC East  ADC, Sum zdc_ADC_east_0_general

Entries  1000000
Mean    114.2
RMS     182.2

ZDC East  ADC, Sum

ADC
0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZDC West  ADC, Sum zdc_ADC_west_0_general

Entries  1000000
Mean    108.8
RMS     178.3

ZDC West  ADC, Sum

ZDC (run 18053019)



Wed Feb 22 03:59:59 2017

ADC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East  ADC, Sum zdc_ADC_east_0

Entries  1000000

Mean    114.2

RMS     182.2

ZDC East  ADC, Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

10

210

3
10

410

5
10

ZDC East  ADC, Tower 1 zdc_ADC_east_1

Entries  1000000

Mean    111.5

RMS       206

ZDC East  ADC, Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

ZDC East  ADC, Tower 2 zdc_ADC_east_2

Entries  1000000

Mean    44.44

RMS     53.81

ZDC East  ADC, Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

6
10

ZDC East  ADC, Tower 3 zdc_ADC_east_3

Entries  1000000

Mean    30.56

RMS     45.02

ZDC East  ADC, Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West  ADC, Sum zdc_ADC_west_0

Entries  1000000

Mean    108.8

RMS     178.4

ZDC West  ADC, Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

10

210

3
10

410

5
10

ZDC West  ADC, Tower 1 zdc_ADC_west_1

Entries  1000000

Mean    107.9

RMS     202.1

ZDC West  ADC, Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

ZDC West  ADC, Tower 2 zdc_ADC_west_2

Entries  1000000

Mean    51.75

RMS     62.13

ZDC West  ADC, Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

6
10

ZDC West  ADC, Tower 3 zdc_ADC_west_3

Entries  1000000

Mean    22.69

RMS     32.55

ZDC West  ADC, Tower 3

ZDC Towers (run 18053019)



Wed Feb 22 03:59:59 2017

ADC

0 100 200 300 400 500 600 700 800

210

3
10

410

5
10

ZDC East  ADC, Sum (zoomed) zdc_ADC_east_0_zoom

Entries  1000000

Mean    96.04

RMS     112.6

ZDC East  ADC, Sum (zoomed)

ADC

0 100 200 300 400 500 600 700 800

210

3
10

410

5
10

ZDC East  ADC, Tower 1 (zoomed) zdc_ADC_east_1_zoom

Entries  1000000

Mean    88.41

RMS     113.8

ZDC East  ADC, Tower 1 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC East  ADC, Tower 2 (zoomed) zdc_ADC_east_2_zoom

Entries  1000000

Mean    41.22

RMS     53.61

ZDC East  ADC, Tower 2 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC East  ADC, Tower 3 (zoomed) zdc_ADC_east_3_zoom

Entries  1000000

Mean     27.3

RMS     44.08

ZDC East  ADC, Tower 3 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

10

210

3
10

410

5
10

ZDC West  ADC, Sum (zoomed) zdc_ADC_west_0_zoom

Entries  1000000

Mean    91.59

RMS     102.3

ZDC West  ADC, Sum (zoomed)

ADC

0 100 200 300 400 500 600 700 800

10

210

3
10

410

5
10

ZDC West  ADC, Tower 1 (zoomed) zdc_ADC_west_1_zoom

Entries  1000000

Mean    86.34

RMS       106

ZDC West  ADC, Tower 1 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC West  ADC, Tower 2 (zoomed) zdc_ADC_west_2_zoom

Entries  1000000

Mean    48.33

RMS     60.24

ZDC West  ADC, Tower 2 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC West  ADC, Tower 3 (zoomed) zdc_ADC_west_3_zoom

Entries  1000000

Mean    19.28

RMS     33.27

ZDC West  ADC, Tower 3 (zoomed)

ZDC Towers (zoomed) (run 18053019)



Wed Feb 22 03:59:59 2017

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC East Corrected ADC, Sum zdc_ADCCorr_east_0

Entries  1000000

Mean    108.6

RMS     149.6

ZDC East Corrected ADC, Sum

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC East Corrected ADC, Tower 1 zdc_ADCCorr_east_1

Entries  1000000

Mean    104.6

RMS     159.6

ZDC East Corrected ADC, Tower 1

(ADC - PED) * Calib

0 200 400 600 800 1000

10

210

3
10

410

5
10

ZDC East Corrected ADC, Tower 2 zdc_ADCCorr_east_2

Entries  1000000

Mean    42.84

RMS     54.45

ZDC East Corrected ADC, Tower 2

(ADC - PED) * Calib

0 200 400 600 800 1000
1

10

210

3
10

410

5
10

ZDC East Corrected ADC, Tower 3 zdc_ADCCorr_east_3

Entries  1000000

Mean    28.81

RMS     44.96

ZDC East Corrected ADC, Tower 3

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC West Corrected ADC, Sum zdc_ADCCorr_west_0

Entries  1000000

Mean    102.7

RMS     137.8

ZDC West Corrected ADC, Sum

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC West Corrected ADC, Tower 1 zdc_ADCCorr_west_1

Entries  1000000

Mean      101

RMS     150.3

ZDC West Corrected ADC, Tower 1

(ADC - PED) * Calib

0 200 400 600 800 1000

10

210

3
10

410

5
10

ZDC West Corrected ADC, Tower 2 zdc_ADCCorr_west_2

Entries  1000000

Mean    50.15

RMS     61.85

ZDC West Corrected ADC, Tower 2

(ADC - PED) * Calib

0 200 400 600 800 1000

1

10

210

3
10

410

5
10

6
10

ZDC West Corrected ADC, Tower 3 zdc_ADCCorr_west_3

Entries  1000000

Mean    20.66

RMS     33.29

ZDC West Corrected ADC, Tower 3

ZDC Towers Corrected (run 18053019)



Wed Feb 22 03:59:59 2017

0 500 1000 1500 2000 2500 3000

310

410

510

610

ZDC East+West ADC Sum zdc_EastWestSum

Entries  1000000

Mean  05− 6.9e

RMS    0.008426

ZDC East+West ADC Sum

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

ZDC E+W ADC Sum vs. BBC E+W ADC Sum

0 10000 20000 30000 40000 50000 60000
0

500

1000

1500

2000

2500

3000

zdc_EWSumZDCvsBBC

Entries  1000000

Mean x    3377

Mean y 05− 6.9e

RMS x    2931

RMS y  0.008426

ZDC E+W ADC Sum vs. BBC E+W ADC Sum

ZDC E+W ADC Sum vs. BBC E+W ADC Sum (run 18053019)



Wed Feb 22 03:59:59 2017

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East TDC, Sum zdc_TDC_east_0

Entries  1000000

Mean    494.7

RMS     394.2

ZDC East TDC, Sum

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East TDC, Tower 1 zdc_TDC_east_1

Entries  1000000

Mean    621.5

RMS     492.4

ZDC East TDC, Tower 1

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East TDC, Tower 2 zdc_TDC_east_2

Entries  1000000

Mean    552.6

RMS     507.9

ZDC East TDC, Tower 2

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

6
10

ZDC East TDC, Tower 3 zdc_TDC_east_3

Entries  1000000

Mean    390.7

RMS     447.5

ZDC East TDC, Tower 3

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West TDC, Sum zdc_TDC_west_0

Entries  1000000

Mean    542.6

RMS     417.1

ZDC West TDC, Sum

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West TDC, Tower 1 zdc_TDC_west_1

Entries  1000000

Mean    687.5

RMS     545.4

ZDC West TDC, Tower 1

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West TDC, Tower 2 zdc_TDC_west_2

Entries  1000000

Mean    482.4

RMS     442.2

ZDC West TDC, Tower 2

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

6
10

ZDC West TDC, Tower 3 zdc_TDC_west_3

Entries  1000000

Mean    279.8

RMS     387.4

ZDC West TDC, Tower 3

ZDC TDC (run 18053019)



Wed Feb 22 03:59:59 2017

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower1∆ZDC East zdc_TDCdiff_east_0

Entries  1000000

Mean  122.2− 

RMS     171.3

TDC, Sum - Tower1∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower2∆ZDC East zdc_TDCdiff_east_1

Entries  1000000

Mean  59.09− 

RMS     259.2

TDC, Sum - Tower2∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower3∆ZDC East zdc_TDCdiff_east_2

Entries  1000000

Mean     98.1

RMS     320.3

TDC, Sum - Tower3∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower2∆ZDC East zdc_TDCdiff_east_3

Entries  1000000

Mean    39.01

RMS     235.2

TDC, Tower1 - Tower2∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower3∆ZDC East zdc_TDCdiff_east_4

Entries  1000000

Mean    152.5

RMS     306.2

TDC, Tower1 - Tower3∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower2 - Tower3∆ZDC East zdc_TDCdiff_east_5

Entries  1000000

Mean    100.3

RMS     263.9

TDC, Tower2 - Tower3∆ZDC East 

TDC East (run 18053019)∆ZDC 



Wed Feb 22 03:59:59 2017

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower1∆ZDC West zdc_TDCdiff_west_0

Entries  1000000

Mean  138.4− 

RMS     185.8

TDC, Sum - Tower1∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower2∆ZDC West zdc_TDCdiff_west_1

Entries  1000000

Mean    53.76

RMS     201.1

TDC, Sum - Tower2∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower3∆ZDC West zdc_TDCdiff_west_2

Entries  1000000

Mean    233.1

RMS     339.1

TDC, Sum - Tower3∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower2∆ZDC West zdc_TDCdiff_west_3

Entries  1000000

Mean    148.8

RMS     203.7

TDC, Tower1 - Tower2∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower3∆ZDC West zdc_TDCdiff_west_4

Entries  1000000

Mean    205.5

RMS     295.4

TDC, Tower1 - Tower3∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower2 - Tower3∆ZDC West zdc_TDCdiff_west_5

Entries  1000000

Mean    171.1

RMS     344.9

TDC, Tower2 - Tower3∆ZDC West 

TDC West (run 18053019)∆ZDC 



Wed Feb 22 03:59:59 2017

0

50

100

150

200

250

300

350

10×
ZDC TAC vs. ADC, East Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_0

Entries  1000000

Mean x   114.2

Mean y   497.5

RMS x   182.2

RMS y   390.7

ZDC TAC vs. ADC, East Sum

0

50

100

150

200

250

300

350

10×
ZDC TAC vs. ADC, East Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_1

Entries  1000000

Mean x   111.5

Mean y   624.1

RMS x     206

RMS y     489

ZDC TAC vs. ADC, East Tower 1

0

50

100

150

200

250

300

350

10×
ZDC TAC vs. ADC, East Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_2

Entries  1000000

Mean x   44.44

Mean y   555.6

RMS x   53.81

RMS y   504.8

ZDC TAC vs. ADC, East Tower 2

0

100

200

300

400

500

10×
ZDC TAC vs. ADC, East Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_3

Entries  1000000

Mean x   30.56

Mean y   394.8

RMS x   45.02

RMS y   443.9

ZDC TAC vs. ADC, East Tower 3

0

50

100

150

200

250

10×
ZDC TAC vs. ADC, West Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_0

Entries  1000000

Mean x   108.8

Mean y     545

RMS x   178.3

RMS y     414

ZDC TAC vs. ADC, West Sum

0

50

100

150

200

250

300

350

10×
ZDC TAC vs. ADC, West Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_1

Entries  1000000

Mean x   107.9

Mean y   689.8

RMS x   202.1

RMS y   542.1

ZDC TAC vs. ADC, West Tower 1

0

50

100

150

200

250

300

350

400

10×
ZDC TAC vs. ADC, West Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_2

Entries  1000000

Mean x   51.75

Mean y   485.7

RMS x   62.13

RMS y   438.7

ZDC TAC vs. ADC, West Tower 2

0

100

200

300

400

500

600
10×

ZDC TAC vs. ADC, West Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_3

Entries  1000000

Mean x   22.69

Mean y   284.6

RMS x   32.55

RMS y     384

ZDC TAC vs. ADC, West Tower 3

ZDC TDC vs. ADC (run 18053019)



Wed Feb 22 04:00:00 2017

1

10

10

10

10

10

ZDC Front vs. Back ADC Sum, East

Front Sum

0 200 400 600 800 1000

B
ac

k 
S

um

0

200

400

600

800

1000

zdc_FrontBackSum_east

Entries  1000000

Mean x   103.6

Mean y   65.45

RMS x   160.6

RMS y   85.91

ZDC Front vs. Back ADC Sum, East

1

10

10

10

10

10

ZDC Front vs. Back ADC Sum, West

Front Sum

0 200 400 600 800 1000

B
ac

k 
S

um

0

200

400

600

800

1000

zdc_FrontBackSum_west

Entries  1000000

Mean x   99.98

Mean y   63.79

RMS x   151.3

RMS y   80.54

ZDC Front vs. Back ADC Sum, West

ZDC Front vs. Back Sum (run 18053019)



Wed Feb 22 04:00:00 2017

1 2 3 4 5 6 7 80

50

100

150

200

250

300

350

400

3
10×ZDC SMD Occupancy, east vert (ADC > PED + 10) zdcsmd_N_east_vert

Entries  2261977
Mean    4.003
RMS      1.88

ZDC SMD Occupancy, east vert (ADC > PED + 10)

1 2 3 4 5 6 7 80

50

100

150

200

250

300

350

400

450

3
10×ZDC SMD Occupancy, west vert (ADC > PED + 10) zdcsmd_N_west_vert

Entries  1916286
Mean    4.797
RMS     1.396

ZDC SMD Occupancy, west vert (ADC > PED + 10)

1 2 3 4 5 6 7 8

150

200

250

300

350

3
10×ZDC SMD Occupancy, east horiz (ADC > PED + 10) zdcsmd_N_east_horiz

Entries  2111344
Mean    5.141
RMS     2.095

ZDC SMD Occupancy, east horiz (ADC > PED + 10)

1 2 3 4 5 6 7 8

280

300

320

340

360

380

400

420

3
10×ZDC SMD Occupancy, west horiz (ADC > PED + 10) zdcsmd_N_west_horiz

Entries  2894712
Mean    4.644
RMS     2.196

ZDC SMD Occupancy, west horiz (ADC > PED + 10)

1 2 3 4 5 6 7 80

5

10

15

20

25

30

35

6
10×ZDC SMD Amplitude, east vert (ADC > PED + 10) zdcsmd_A_east_vert

Entries  2261977
Mean    3.913
RMS     1.682

ZDC SMD Amplitude, east vert (ADC > PED + 10)

1 2 3 4 5 6 7 80

10

20

30

40

50

60

70

80

6
10×ZDC SMD Amplitude, west vert (ADC > PED + 10) zdcsmd_A_west_vert

Entries  1916286
Mean    4.322
RMS     1.313

ZDC SMD Amplitude, west vert (ADC > PED + 10)

1 2 3 4 5 6 7 8

5

10

15

20

25

30

6
10×ZDC SMD Amplitude, east horiz (ADC > PED + 10) zdcsmd_A_east_horiz

Entries  2111344
Mean    5.504
RMS     1.915

ZDC SMD Amplitude, east horiz (ADC > PED + 10)

1 2 3 4 5 6 7 8

20

25

30

35

40

45

50

55

6
10×ZDC SMD Amplitude, west horiz (ADC > PED + 10) zdcsmd_A_west_horiz

Entries  2894712
Mean    4.808
RMS     2.068

ZDC SMD Amplitude, west horiz (ADC > PED + 10)

ZDC SMD (run 18053019)



Wed Feb 22 04:00:00 2017

1

10

10

10

10

10

10
ZDC SMD Raw ADC

Slat
5 10 15 20 25 30

A
D

C

0

200

400

600

800

1000

1200

1400

1600

1800

2000
zdcsmd_ADC

Entries         3.2e+07
Mean x    16.5
Mean y   27.22
RMS x   9.233
RMS y   79.61Vert

East
Horiz
East

Vert
West

Horiz
West

ZDC SMD Raw ADC

1

10

10

10

10

10

10
ZDC SMD Corrected ADC

Slat
5 10 15 20 25 30

(A
D

C
 -

 P
ed

) 
/ G

ai
n

0

200

400

600

800

1000

1200

1400

1600

1800

zdcsmd_ADCCorr
Entries         3.2e+07
Mean x    16.5
Mean y   27.22
RMS x   9.233
RMS y    79.6Vert

East
Horiz
East

Vert
West

Horiz
West

ZDC SMD Corrected ADC

Slat

5 10 15 20 25 30

H
its

0

50

100

150

200

250

3
10×ZDC SMD Occupancy (ADC > 100) zdcsmd_Occupancy

Entries  2391894

Mean    19.05

RMS      9.48
Vert
East

Horiz
East

Vert
West

Horiz
West

ZDC SMD Occupancy (ADC > 100)

Slat

5 10 15 20 25 30

H
its

0

100

200

300

400

500

3
10×ZDC SMD Corrected Occupancy (ADC > PED + 10) zdcsmd_OccupancyCorr

Entries  9184319

Mean    17.37

RMS     9.718
Vert
East

Horiz
East

Vert
West

Horiz
West

ZDC SMD Corrected Occupancy (ADC > PED + 10)

ZDC SMD Occupancy (run 18053019)



Wed Feb 22 04:00:01 2017

1

10

10

10

10

10

Max X vs. Y Corrected ADC (east)

Max Corrected ADC (vert)
0 50 100 150 200

M
ax

 C
or

re
ct

ed
 A

D
C

 (
ho

riz
)

0

50

100

150

200

zdcsmd_MaxXYCorr_east

Entries  1000000
Mean x    55.6
Mean y   48.19
RMS x   72.18
RMS y   65.73

Max X vs. Y Corrected ADC (east)

1

10

10

10

10

10

Max X vs. Y Corrected ADC (west)

Max Corrected ADC (vert)
0 50 100 150 200

M
ax

 C
or

re
ct

ed
 A

D
C

 (
ho

riz
)

0

50

100

150

200

zdcsmd_MaxXYCorr_west

Entries  1000000
Mean x   70.46
Mean y   74.44
RMS x   83.06
RMS y   83.29

Max X vs. Y Corrected ADC (west)

Max vert corrected ADC / Max horiz corrected ADC

0 0.5 1 1.5 2 2.5 3
0

2000

4000

6000

8000

10000

Max X / Max Y Corrected ADC East (ADC > PED + 10) zdcsmd_MaxXYCorrRatio_east

Entries  471082

Mean    1.295

RMS     0.513

Max X / Max Y Corrected ADC East (ADC > PED + 10)

Max vert corrected ADC / Max horiz corrected ADC

0 0.5 1 1.5 2 2.5 3
0

2000

4000

6000

8000

10000

Max X / Max Y Corrected ADC West (ADC > PED + 10) zdcsmd_MaxXYCorrRatio_west

Entries  516689

Mean     1.06

RMS    0.5492

Max X / Max Y Corrected ADC West (ADC > PED + 10)

ZDC SMD Max XY (run 18053019)



Wed Feb 22 04:00:01 2017

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 1 zdcsmd_ADC_1

Entries  1000000

Mean    12.37

RMS     33.17

ZDC SMD East Vert  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Vert  ADC, strip 2 zdcsmd_ADC_2

Entries  1000000

Mean    27.18

RMS     63.11

ZDC SMD East Vert  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Vert  ADC, strip 3 zdcsmd_ADC_3

Entries  1000000

Mean    37.06

RMS     74.96

ZDC SMD East Vert  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Vert  ADC, strip 4 zdcsmd_ADC_4

Entries  1000000

Mean    31.57

RMS     67.23

ZDC SMD East Vert  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Vert  ADC, strip 5 zdcsmd_ADC_5

Entries  1000000

Mean    28.24

RMS     59.79

ZDC SMD East Vert  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Vert  ADC, strip 6 zdcsmd_ADC_6

Entries  1000000

Mean    21.02

RMS     48.72

ZDC SMD East Vert  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Vert  ADC, strip 7 zdcsmd_ADC_7

Entries  1000000

Mean    14.78

RMS     36.43

ZDC SMD East Vert  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 8 zdcsmd_ADC_8

Entries  1000000

Mean   0.5004

RMS    0.01931

ZDC SMD East Vert  ADC, strip 8

ZDC SMD ADC East Vert (run 18053019)



Wed Feb 22 04:00:01 2017

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 1 zdcsmd_ADC_1

Entries  1000000

Mean    5.487

RMS     16.92

ZDC SMD East Horiz  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 2 zdcsmd_ADC_2

Entries  1000000

Mean    9.248

RMS     26.87

ZDC SMD East Horiz  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 3 zdcsmd_ADC_3

Entries  1000000

Mean     12.7

RMS     33.97

ZDC SMD East Horiz  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 4 zdcsmd_ADC_4

Entries  1000000

Mean    18.77

RMS     44.59

ZDC SMD East Horiz  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Horiz  ADC, strip 5 zdcsmd_ADC_5

Entries  1000000

Mean    18.91

RMS     42.62

ZDC SMD East Horiz  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Horiz  ADC, strip 6 zdcsmd_ADC_6

Entries  1000000

Mean    28.22

RMS     59.62

ZDC SMD East Horiz  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Horiz  ADC, strip 7 zdcsmd_ADC_7

Entries  1000000

Mean    30.16

RMS     61.62

ZDC SMD East Horiz  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Horiz  ADC, strip 8 zdcsmd_ADC_8

Entries  1000000

Mean    22.19

RMS     51.52

ZDC SMD East Horiz  ADC, strip 8

ZDC SMD ADC East Horiz (run 18053019)



Wed Feb 22 04:00:01 2017

ADC

0 200 400 600 800 100012001400160018002000

210

3
10

410

5
10

6
10

ZDC SMD West Vert  ADC, strip 1 zdcsmd_ADC_1

Entries  1000000

Mean      0.5

RMS    0.007071

ZDC SMD West Vert  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

3
10

410

5
10

6
10

ZDC SMD West Vert  ADC, strip 2 zdcsmd_ADC_2

Entries  1000000

Mean      0.5

RMS         0

ZDC SMD West Vert  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 3 zdcsmd_ADC_3

Entries  1000000

Mean    83.92

RMS     181.3

ZDC SMD West Vert  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 4 zdcsmd_ADC_4

Entries  1000000

Mean    58.97

RMS     128.4

ZDC SMD West Vert  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 5 zdcsmd_ADC_5

Entries  1000000

Mean    39.23

RMS      96.6

ZDC SMD West Vert  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 6 zdcsmd_ADC_6

Entries  1000000

Mean    30.84

RMS     84.45

ZDC SMD West Vert  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 7 zdcsmd_ADC_7

Entries  1000000

Mean    21.08

RMS     63.64

ZDC SMD West Vert  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

210

3
10

410

5
10

6
10

ZDC SMD West Vert  ADC, strip 8 zdcsmd_ADC_8

Entries  1000000

Mean   0.5001

RMS    0.01118

ZDC SMD West Vert  ADC, strip 8

ZDC SMD ADC West Vert (run 18053019)



Wed Feb 22 04:00:01 2017

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 1 zdcsmd_ADC_1

Entries  1000000

Mean    21.05

RMS     66.68

ZDC SMD West Horiz  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 2 zdcsmd_ADC_2

Entries  1000000

Mean    32.58

RMS      88.2

ZDC SMD West Horiz  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 3 zdcsmd_ADC_3

Entries  1000000

Mean    44.24

RMS       109

ZDC SMD West Horiz  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 4 zdcsmd_ADC_4

Entries  1000000

Mean     41.2

RMS      93.4

ZDC SMD West Horiz  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 5 zdcsmd_ADC_5

Entries  1000000

Mean     43.5

RMS     102.3

ZDC SMD West Horiz  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 6 zdcsmd_ADC_6

Entries  1000000

Mean    55.66

RMS     134.6

ZDC SMD West Horiz  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 7 zdcsmd_ADC_7

Entries  1000000

Mean    46.14

RMS     115.1

ZDC SMD West Horiz  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 8 zdcsmd_ADC_8

Entries  1000000

Mean     32.8

RMS     93.96

ZDC SMD West Horiz  ADC, strip 8

ZDC SMD ADC West Horiz (run 18053019)



Wed Feb 22 04:00:01 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1000000

Mean    12.37

RMS     33.17

ZDC SMD East Vert Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Vert Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1000000

Mean    27.18

RMS     63.11

ZDC SMD East Vert Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Vert Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1000000

Mean    37.06

RMS     74.96

ZDC SMD East Vert Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Vert Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1000000

Mean    31.57

RMS     67.23

ZDC SMD East Vert Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Vert Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1000000

Mean    28.24

RMS     59.79

ZDC SMD East Vert Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Vert Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1000000

Mean    21.02

RMS     48.72

ZDC SMD East Vert Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Vert Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1000000

Mean    14.78

RMS     36.43

ZDC SMD East Vert Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1000000

Mean   0.5004

RMS    0.01931

ZDC SMD East Vert Corrected ADC, strip 8

ZDC SMD ADC East Vert Corrected (run 18053019)



Wed Feb 22 04:00:01 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1000000

Mean    5.487

RMS     16.92

ZDC SMD East Horiz Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1000000

Mean    9.248

RMS     26.87

ZDC SMD East Horiz Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1000000

Mean     12.7

RMS     33.97

ZDC SMD East Horiz Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1000000

Mean    18.77

RMS     44.59

ZDC SMD East Horiz Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Horiz Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1000000

Mean    18.91

RMS     42.62

ZDC SMD East Horiz Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Horiz Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1000000

Mean    28.22

RMS     59.62

ZDC SMD East Horiz Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Horiz Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1000000

Mean    30.16

RMS     61.62

ZDC SMD East Horiz Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Horiz Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1000000

Mean    22.19

RMS     51.52

ZDC SMD East Horiz Corrected ADC, strip 8

ZDC SMD ADC East Horiz Corrected (run 18053019)



Wed Feb 22 04:00:01 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

210

3
10

410

5
10

6
10

ZDC SMD West Vert Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1000000

Mean      0.5

RMS    0.007071

ZDC SMD West Vert Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

3
10

410

5
10

6
10

ZDC SMD West Vert Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1000000

Mean      0.5

RMS         0

ZDC SMD West Vert Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1000000

Mean     83.9

RMS     181.2

ZDC SMD West Vert Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1000000

Mean    58.97

RMS     128.4

ZDC SMD West Vert Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1000000

Mean    39.23

RMS      96.6

ZDC SMD West Vert Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1000000

Mean    30.84

RMS     84.45

ZDC SMD West Vert Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1000000

Mean    21.08

RMS     63.64

ZDC SMD West Vert Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

210

3
10

410

5
10

6
10

ZDC SMD West Vert Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1000000

Mean   0.5001

RMS    0.01118

ZDC SMD West Vert Corrected ADC, strip 8

ZDC SMD ADC West Vert Corrected (run 18053019)



Wed Feb 22 04:00:01 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1000000

Mean    21.04

RMS     66.66

ZDC SMD West Horiz Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1000000

Mean    32.58

RMS      88.2

ZDC SMD West Horiz Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1000000

Mean    44.24

RMS       109

ZDC SMD West Horiz Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1000000

Mean     41.2

RMS      93.4

ZDC SMD West Horiz Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1000000

Mean     43.5

RMS     102.3

ZDC SMD West Horiz Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1000000

Mean    55.66

RMS     134.6

ZDC SMD West Horiz Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1000000

Mean    46.14

RMS       115

ZDC SMD West Horiz Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1000000

Mean     32.8

RMS     93.92

ZDC SMD West Horiz Corrected ADC, strip 8

ZDC SMD ADC West Horiz Corrected (run 18053019)



Wed Feb 22 04:00:01 2017

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Vert

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_east_vert

Entries  1000000
Mean x   114.1
Mean y   174.6
RMS x   177.4
RMS y   259.2

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Vert

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Horiz

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_east_horiz

Entries  1000000
Mean x   114.1
Mean y   147.8
RMS x   177.4
RMS y   225.9

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Horiz

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

1400

ZDC Corrected SMD Sum / Corrected Tower Sum, East Vert (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_east_vert

Entries  428623

Mean    1.034

RMS    0.5262

ZDC Corrected SMD Sum / Corrected Tower Sum, East Vert (SMD Sum > 50 and Tower Sum > 40)

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

1400

1600

ZDC Corrected SMD Sum / Corrected Tower Sum, East Horiz (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_east_horiz

Entries  413875

Mean     1.03

RMS    0.5146

ZDC Corrected SMD Sum / Corrected Tower Sum, East Horiz (SMD Sum > 50 and Tower Sum > 40)

ZDC Corrected SMD Sum vs. Tower Sum East (run 18053019)



Wed Feb 22 04:00:01 2017

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_west_vert

Entries  1000000
Mean x   108.5
Mean y   237.6
RMS x   169.8
RMS y   378.7

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_west_horiz

Entries  1000000
Mean x   108.5
Mean y     318
RMS x   169.8
RMS y   485.7

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

1400

1600
ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_vert

Entries  461305

Mean    1.063

RMS    0.5045

ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40)

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_horiz

Entries  490807

Mean    1.077

RMS    0.5189

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40)

ZDC Corrected SMD Sum vs. Tower Sum West (run 18053019)



Wed Feb 22 04:00:01 2017

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

5
10

ZDC DSM Earliest TDC, East zdcdsm_earliestTDC_east

Entries  1000000

Mean    150.7

RMS     124.3

ZDC DSM Earliest TDC, East

1

10

10

10

10

10

ZDC DSM Earliest TDC vs. Max Tower TDC, East

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

zdcdsm_earliestTDCMaxTDC_east

Entries  1000000

Mean x   601.5

Mean y   150.2

RMS x   497.9

RMS y   124.3

ZDC DSM Earliest TDC vs. Max Tower TDC, East

1

10

10

10

10

TDC vs Tower TDC East - West∆ZDC Vertex DSM  

Tower Max TDC East - West

2000− 1500− 1000− 500− 0 500 1000 1500 2000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

zdcdsm_TDCdiff

Entries  1000000

Mean x 66.42− 

Mean y   319.1

RMS x   949.2

RMS y   271.7

TDC vs Tower TDC East - West∆ZDC Vertex DSM  

Tower Max TDC East - West

1000− 500− 0 500 1000

1

10

210

3
10

410

TCU Input, TAC diff in window ? blue : redTCU Input, TAC diff in window ? blue : red

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

5
10

ZDC DSM Earliest TDC, West zdcdsm_earliestTDC_west

Entries  1000000

Mean    167.3

RMS     137.7

ZDC DSM Earliest TDC, West

1

10

10

10

10

10

ZDC DSM Earliest TDC vs. Max Tower TDC, West

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

zdcdsm_earliestTDCMaxTDC_west

Entries  1000000

Mean x     668

Mean y   166.8

RMS x   551.6

RMS y   137.7

ZDC DSM Earliest TDC vs. Max Tower TDC, West

1

10

10

10

10

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  

ZD101 Input Max TAC East - West

1000− 500− 0 500 1000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

zdcdsm_TDCdiffL1L2

Entries  1000000

Mean x 16.62− 

Mean y   319.1

RMS x     237

RMS y   271.7

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  

0-1 = East, 2-3 = West

0 0.5 1 1.5 2 2.5 3 3.5 4

1

10

210

3
10

410

5
10

6
10

ZD101 Max TAC == (Max Tower TDC / 4) % 1024?ZD101 Max TAC == (Max Tower TDC / 4) % 1024?

ZDC DSM Earliest TDC (run 18053019)



Wed Feb 22 04:00:01 2017

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Sum > threshold ? blue : red, EastZD101 Input, Sum > threshold ? blue : red, East

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Front > threshold ? blue : red, EastZD101 Input, Front > threshold ? blue : red, East

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Back > threshold ? blue : red, EastZD101 Input, Back > threshold ? blue : red, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold ZD101==VT201?, EastADC > threshold ZD101==VT201?, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold VT201==TCU?, EastADC > threshold VT201==TCU?, East

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Sum > threshold ? blue : red, WestZD101 Input, Sum > threshold ? blue : red, West

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Front > threshold ? blue : red, WestZD101 Input, Front > threshold ? blue : red, West

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Back > threshold ? blue : red, WestZD101 Input, Back > threshold ? blue : red, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold ZD101==VT201?, WestADC > threshold ZD101==VT201?, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold VT201==TCU?, WestADC > threshold VT201==TCU?, West

ZDC DSM ADC > threshold (run 18053019)



Wed Feb 22 04:00:02 2017

ZD101 Input: Truncated Sum
0 1 2 3 4 5 6 7 81

10

210

3
10

410

5
10

6
10

ZDC DSM Truncated Sum, East zdcdsm_truncatedSum_east

Entries  1000000

Mean   0.5039

RMS    0.07177

ZDC DSM Truncated Sum, East

1

10

10

10

10

10

ZDC DSM Truncated Sum vs. Tower Sum, East

Truncated Tower Sum
0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
zdcdsm_TowerSumTruncatedSum_east

Entries  1000000
Mean x  0.003856
Mean y  0.003856
RMS x  0.07177
RMS y  0.07177

ZDC DSM Truncated Sum vs. Tower Sum, East

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 8

410

5
10

ZDC DSM Truncated Sum, West zdcdsm_truncatedSum_west

Entries  1000000

Mean    4.527

RMS     3.321

ZDC DSM Truncated Sum, West

1

10

10

10

10

10

ZDC DSM Truncated Sum vs. Tower Sum, West

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
zdcdsm_TowerSumTruncatedSum_west

Entries  1000000
Mean x  0.004899
Mean y   4.027
RMS x  0.08379
RMS y   3.321

ZDC DSM Truncated Sum vs. Tower Sum, West

ZDC DSM Truncated Sum (run 18053019)



Wed Feb 22 04:00:02 2017

1

10

10

10

10

ZDC Tower ADC Corr Sum vs. Pre-Post

Pre-Post

10− 5− 0 5 10

T
ow

er
 (

A
D

C
-P

E
D

)*
C

al
ib

 S
um

 E
as

t +
 W

es
t

0

200

400

600

800

1000

1200

1400

zdc_ADCprepost

Entries  1000000

Mean x       0

Mean y   319.9

RMS x       0

RMS y   199.6

ZDC Tower ADC Corr Sum vs. Pre-Post

1

10

10

10

10

ZDC SMD ADC Corr Sum vs. Pre-Post

Pre-Post

10− 5− 0 5 10

S
M

D
 (

A
D

C
-P

E
D

)*
C

al
ib

/G
ai

n 
S

um
 E

as
t +

 W
es

t

0

200

400

600

800

1000

1200

1400

zdcsmd_ADCprepost

Entries  1000000

Mean x       0

Mean y   528.6

RMS x       0

RMS y   422.8

ZDC SMD ADC Corr Sum vs. Pre-Post

ZDC ADC Sum vs. Pre-Post (run 18053019)



Wed Feb 22 04:00:02 2017

ZDC Tower PrePost -2 vs -3

Tower prepost=-3
0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=-

2

50−

0

50

100

150

200
ZDC Tower PrePost -2 vs -3 ZDC Tower PrePost -1 vs -2

Tower prepost=-2
0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=-

1

50−

0

50

100

150

200
ZDC Tower PrePost -1 vs -2

1

10

10

10

10

10

10

ZDC Tower PrePost +0 vs -1

Tower prepost=-1
0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

0

50−

0

50

100

150

200
ZDC Tower PrePost +0 vs -1

ZDC Tower PrePost +1 vs +0

Tower prepost=+0

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

1

50−

0

50

100

150

200
ZDC Tower PrePost +1 vs +0 ZDC Tower PrePost +2 vs +1

Tower prepost=+1

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

2

50−

0

50

100

150

200
ZDC Tower PrePost +2 vs +1 ZDC Tower PrePost +3 vs +2

Tower prepost=+2

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

3
50−

0

50

100

150

200
ZDC Tower PrePost +3 vs +2

ZDC Tower ADC Pre-Post Correlation (run 18053019)



Wed Feb 22 04:00:02 2017

ZDC SMD PrePost -2 vs -3

SMD prepost=-3
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=-

2

50−

0

50

100

150

200
ZDC SMD PrePost -2 vs -3 ZDC SMD PrePost -1 vs -2

SMD prepost=-2
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=-

1

50−

0

50

100

150

200
ZDC SMD PrePost -1 vs -2

1

10

10

10

10

10

10

10

ZDC SMD PrePost +0 vs -1

SMD prepost=-1
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

0

50−

0

50

100

150

200
ZDC SMD PrePost +0 vs -1

ZDC SMD PrePost +1 vs +0

SMD prepost=+0

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

1

50−

0

50

100

150

200
ZDC SMD PrePost +1 vs +0 ZDC SMD PrePost +2 vs +1

SMD prepost=+1

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

2

50−

0

50

100

150

200
ZDC SMD PrePost +2 vs +1 ZDC SMD PrePost +3 vs +2

SMD prepost=+2

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

3
50−

0

50

100

150

200
ZDC SMD PrePost +3 vs +2

ZDC SMD ADC Pre-Post Correlation (run 18053019)



Wed Feb 22 04:00:02 2017

10

10

10

ZDC SMD Highest Strip

[East,West][Vert,Horiz]
0 0.5 1 1.5 2 2.5 3 3.5 4

S
tr

ip

0

1

2

3

4

5

6

7

8
smdHighestStrip

Entries  4000000

Mean x     1.5

Mean y  0.08239

RMS x   1.118

RMS y  0.6825

ZDC SMD Highest Strip

10

10

10

10

ZDC SMD Highest Strip scaler vs. data, East Vert

Data
0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East Vert

10

10

10

10

ZDC SMD Highest Strip scaler vs. data, East Horiz

Data
0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East Horiz

0-1 = East Vert, 2-3 = East Horiz, 4-5 = West Vert, 6-7 = West Horiz

0 1 2 3 4 5 6 7 8

1

10

210

3
10

410

5
10

ZDC SMD Highest Strip is correct?ZDC SMD Highest Strip is correct?

1

10

10

10

10

10

ZDC SMD Highest Strip scaler vs. data, West Vert

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West Vert

10

10

10

10

ZDC SMD Highest Strip scaler vs. data, West Horiz

Data

0 1 2 3 4 5 6 7 8
S

ca
le

r
0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West Horiz

Highest strip for scalers (run 18053019)



Wed Feb 22 04:00:02 2017

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000

bx7 Raw bx_bx7_raw

Entries  1000000

Mean    58.66

RMS     32.26

bx7 Raw

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000

bx7 Corrected bx_bx7_corrected

Entries  1000000

Mean    58.66

RMS     32.26

bx7 Corrected

Spin combination

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

50

100

150

200

250

3
10×

Spin combination distribution spin
Entries  1000000

Mean    2.501

RMS      1.12

Spin combination distribution

1

10

10

10

10

Yellow Spin per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

Y
el

lo
w

 S
pi

n

1.5−

1−

0.5−

0

0.5

1

1.5

bxspinY

Entries  1000000

Mean x   58.16

Mean y 0.003507− 

RMS x   32.26

RMS y       1

Yellow Spin per bunch crossing

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000
bx48 Raw bx_bx48_raw

Entries  1000000

Mean    61.34

RMS     32.75

bx48 Raw

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000
bx48 Corrected bx_bx48_corrected

Entries  1000000

Mean    63.66

RMS     32.26

bx48 Corrected

1

10

10

10

10

Spin combination per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

S
pi

n 
co

m
bi

na
tio

n

0.5−

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

bxspin
Entries  1000000

Mean x   58.16

Mean y   2.501

RMS x   32.26

RMS y    1.12

Spin combination per bunch crossing

1

10

10

10

10

Blue Spin per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

B
lu

e 
S

pi
n

1.5−

1−

0.5−

0

0.5

1

1.5

bxspinB
Entries  1000000

Mean x   58.16

Mean y  0.004096

RMS x   32.26

RMS y       1

Blue Spin per bunch crossing

Bunch crossing distribution (run 18053019)



Wed Feb 22 04:00:02 2017

bx7
0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0.04−

0.02−

0

0.02

0.04

0.06
Raw asymmetry per bunch crossing, East Left-Right

/dof = 25.8/25)
2χ (↑↑

/dof = 27.9/24)
2χ (↓↓

 0.117 %±) = 0.020 ↓↓,↑↑ (LR
EA

Raw asymmetry per bunch crossing, East Left-Right

bx7
0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0.32−

0.3−

0.28−

0.26−

0.24−

Raw asymmetry per bunch crossing, East Up-Down

/dof = 25.6/25)
2χ (↑↑

/dof = 15.3/24)
2χ (↓↓

 0.122 %±) = -0.101 ↓↓,↑↑ (UD
EA

Raw asymmetry per bunch crossing, East Up-Down

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0.02−

0

0.02

0.04

0.06

Raw asymmetry per bunch crossing, West Left-Right

/dof = 0.0/0)
2

χ (↑↑

/dof = 0.0/0)2χ (↓↓
 0.000 %±) = 0.000 ↓↓,↑↑ (LR

WA

Raw asymmetry per bunch crossing, West Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0.08−

0.06−

0.04−

0.02−

0

Raw asymmetry per bunch crossing, West Up-Down

/dof = 11.4/25)
2χ (↑↑

/dof = 7.2/24)
2χ (↓↓

 0.113 %±) = 0.020 ↓↓,↑↑ (UD
WA

Raw asymmetry per bunch crossing, West Up-Down

ZDC Raw Asymmetry per Bunch Crossing (run 18053019)
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